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(54)  Adjuvants for novel dry herbicide formulations .

(57) This invention pertains to dry formulations of -
certain fatty alcohol ethoxylated surfactants, which
when used at relatively low concentrations, enhance the
biological activity of agricultural herbicides.

EP096BGAIAT

mmwmmwm: ;
- 2.16.70.6 B



EP 0 968 649 A1

R AN L 3

10

15

Description ‘

LD OF THE INVENTI

[0001] This invention pertains to surfactants that can enhance the biological activity of herbicide(s), at low doses. The
surfactants and the herbicides are formulated in a solid dry form. A single formulation can be produced containing both
the surfactant and the h_erbicide or they can be formulated separately and the two formulations mixed in the tank of the

L ]

[0002] Herbicides are used to control unwanted plant vegetation and are widely recognized as essential components
in the efficient production of food. Herbicides are valuable, but it is important to keep the herbicide rates low to minimize
adverse environmental effects caused by, for instance, off-target movements or residues left in the crop or soil. When
herbicides are applied to plant foliage, adjuvants are essential for allowing low herbicide doses to perform consistently
(Roberts, J. R: (1992): A review of the methodology employed in the laboratory evaluation of spray adjuvants pp. 503-
512 Foy, C. L (Ed.) Adjuvant for Agrichemicals, CRC.Press, Boca Raton.). These adjuvants can be added to the her-
bicide formulation or to the spray mixture. Adjuvants that increase biclogical activity include crop oil concentrates, sur-

- factants, and inorganic salts or fertilizer. The oil in the crop il concentrates can be vegetable oil, modified vegetable cil
- (usually esters or salts of fatty acids), or mineral (pstroleum) oils. Adjuvants allow herbicides to be used at low rates and

to control more species than if the herbicide was used alone. This effect is described by Green, J.M. and Green, J. H.
(1993): Weed Technology 7:633-640. '

[0003] Adjuvants are used at various dosages depending on adjuvant type and standard practices, which vary by
location, weed, and environmental conditions. For example, use recommendations for crop oil concentrates most com-
monly range from 0.5% to 1% of the spray volume, with some label recommendations as high as 2%. When added to
the spray mixture, surfactants are commonly used at 0.1 to 0.2% in Europe and up to 0.5% in the U.S. Most adjuvants
are liquids or low meiting solids that are incompatible with dry sclid herbicide formulations and must be packaged sep-
arately for these formulations. In the U.S., ammonium fertilizers are commeonly used as dry adjuvants to enhance her-
bickde activity at rates of two pounds per acre or concentrations of 2 to 4% w/v of spray volume. These quantities of
ammonium fertilizer adjuvants normally are too large to formulate with low dosage dry herbicides, without diluting the ‘
concentration of the herbicide in the final product formulation to unacceptably low levels.

f0004] hwould be useful if a specific adjuvant type or class could be identified that enhances herbicide activity at lower
doses than current commercial adjuvants and could be formulated with the herbicide in a small volume as a dry form.

SUMMARY OF THE INVENTION

[0005] This invention pertains to a dry herbicidal formulation, comprising one or more herbicides, one or more fatty

alcohol ethaxylated compounds or salts thereof; and optionally one or more additives selected from the group consist-

ing of: surfactants, safeners, cils. ammonium salts, drying agents, dispersants, wetling agents, anti-caking agents, anti-
foaming agents, chemical stabilizers, and inert diluents. When this formulation is diluted with water in a spray tank the
concentration of the one or more fatty alcohol ethoxylated compounds or salts thereof and any other adjuvant that
enhances biological activity is about 0.01 to about 0.5% of the spray volume which is intended to be used at a rate from
about 10 to about 500 liters/hectare. ' )

[0006] This invention also teaches a water-soluble or water-dispersible herbicide formulation, comprising a water-sol-
uble or water-dispersible herbicide granule composition which comprises one or more hesbicides, and optionally one or
more additives selected from the group consisting of: surfactants, safeners, drying agents, dispersants, wetting agents,
anti-caking agents, anti-foaming agents, chemical stabilizers, and inert diluents; and a water-soluble or water-dispersi-
ble fatty alcohol ethoxylated surfactant granule composition which comprises one or more fatty alcohol ethxoylated
compounds or salts therecf; and one or more additives selected from the group consisting of: surfactants, safeners, dry- -
ing agents, dispersants, wetting agents, anti-caking agents, anti-foaming agents, chemical stabilizers, and inert dilu-
ents. When this formulation is diluted with water in a spray tank, the concentration of the one or more fatty alcohol
sthoxylated compounds or saits thereof and any other adjuvant that enhances biological activity is about 0.01 to about
0.5% of the spray volume, which is intended to be used at a rate from about 10 to about 500 liters/ha..

[0007] A preferred formulation is one where the fatty alcohol ethoxylated surfactant compound or saits thereof is rep-
resented by the formula: ' :

R-(OCH,CHo),-OH
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where R is a finsar or branched alkyi comalnngabzscerbonatomsandxlssbso Ameetpreferredfomunabon
where Is one where R is a linear or branched alkyl containing 16 to 24 carbon atoms and x is 1210 25. -
[0008] Preferred i€ a formulation described above such that when the formulation is diluted with waterin a ep:ayiank. B
the concentration of the oneormorefanya!eohol ettxoxylatedcwmoundsoreeltshereofend anyothefad]uvemthat
5 enhanoesblologicelacuvrtylsebomo.mtoabmnoog%oﬂhespfayvelume. -

[0009] - Preferred is a formulation where the herbicide is a sulfonylurea, a porphyrin biosynthesis mhibnor a 4whydrex :
yphenyl-pyruvate-dioxygenase inhibitor, & phosphonic acid or its salt or a mixture of one or more.of the foregoing. ~ = '~
Morae prefarred is the formulation where the herbicide is selected from the group consisting of: rimsulfuron, thifensul-

. furon msthyl, nloowfuron (2,3-dlhydro-5,8-dimethyi-1, 1-dioxidospiro[4 H-1-benzothiopyran-4,2'{1 3]diexolan]-6-yl)(1- : '
10  ethyl-5-hydroxy-1 H-pyram!-#yl)memamne sodium salt, 2(2,3-dihydro-5 8-dimethyl-1, 1-cioxidospiro[4H-1-benzothi-
- opyran-4.2‘-[1 3] diexolan]-G-yl)eerbonyl] -1,3-cyclohexanedions. |on(1 -). ‘potassium, .(6S-cis)-1 -d’doro-N-[2-dll0m-4- L

" fluoro-5-(6-fluorotetrahydro-1,3-dioxo-1 H-pyrrolo[1,2- climidazol-2(3H-yl)phenylimethanesutfonamide, ‘metsufuron T
* methyl, tribenuron me1hy| fhxpyrsulfwon methyl quzalofep-ethyl and glyphosete acnd end ns various ealls. and mix-":-= T
. .. tures thereof.. :
" 15 [0010] - This mvem:on alsoteeches a method fer eontrell‘ng thearewm ofundeslred vegetahon. whnch eormnses add S
ing the formulation(s) described above to water and applying to the locus to be protected an effecbve emount of the dis- SR
pefsed fomulaum m water o

: [0011] Th:smvenhon pertamsioformulatonsoi ed'uvan!sfnr enhandng blologlcal achwtyofagriwmnai herbladee.
- A single formulation can be produced oommmng bath the surfactant(s) and the herbxude(s) wrth cdher mgrediems, or
they can be formulated separetely and the two formulations mixed in the tank of the sprayer.- <. S
[0012] nmsbeenm‘dmmefaﬂyalcoholehoxylatedwfademspmvdeah:ghunitachvrtytoegnwﬂmal erbi- -
_cldeseelmaredtothe same agricuitural herbicides applied alone. Certain of these surfactants surprisingly provide the
.- ‘enhanced buologleeleﬁectetuseratesIoarermamsgenerellyneededwrmdenmnwdemms. 'Ihesesurfectenteare
parﬁwlerlyusefullnsoﬁdtypesoﬂemuleﬁons o
[0013] - Thrsmnhonelsoteachesamemodforcenudlingthegrwﬂwfundesuredvegemm.Mmhwrrpnsesadd
ing the formulation disclosed heremtoweterendapplylngtoﬂ'le Iowstobe protected an eﬁecuveemeuntefthedis-
persedformulaﬁen in water. :
[oo14}- Ad‘uvanteereoommonlyuseda!vanousdesagesdepmd’ngonadjuvanttypeandstandaldpracﬂces which- o
R vary by location, weed, and environmental condition. For example, use recommendations for crop oil concentrates most
conmonlyrangefremos%b1%ofthesprayvdume.mﬂnsomelabelrecommendaﬁonsashlghaszeaWhmedded :
T A temespraymxmre.surfactamsarecommnlytsedato1%b02%mEurepeanduptoosasmmeus.mesemghj
35 volumes make it inconvenient or impractical to inciude or package the adjuvant with the herticide formulation. One pur- .
posedhepresentuwentomstoteadtedeesofe:ﬁuvamewhadn enhance herbicide activity at lower doses than cur-
rent commercial adjuvants and can therefore be more conveniently formuiated or packaged with the herbicide. The -
s:mllvolmnesadesnreb!eemancememwemhereduoedstorageandtamponeosts.easeoﬂ'landling andlaner'
packaging and pacikage disposal costs. " - R
[o015] Andlherpurposeofﬂ‘tepresentnwenhomstomhadassofad;uvamswhlclwnranoeherbncideacﬁvﬂyend del
can be formulated or packaged with the herbicide as a dry form. Farmers prefer.the dry product formfor its case of use,
reduced problems m' 13 dean tp.rtsl'ght we:ght. endbeceuseadryform. fermenyproducts. is more ehemieelly sta-*i -
ble. : . E : '
[0016] Moaevaileble ]uvantsareI'quldsorlowmelhngsdldsﬂntarelncormetblew:ﬂtdryseldherblcidefwm' -
45 lations and must therefore be packaged, measured, and added to the spray tank separately. Users find that packaging -
ﬂ\eed‘uvamwmeherbicidetogeMensanedvamageemeeonlyonepmductnmstbehendledandtherelsnodoubt :
: abeutproduct compatibility or mixing order inthe spray tank. - " -
[0017] - Ap'eferredfu'mofihemvmhomsafonnwatmcmmnsmgoneermorehemlades.oneormeiattyabohol'_'» -
S eﬂnxyletedsurhctantsconpomdsorsehsmereof andophonailyoneermoreadd'mvesselectedﬁunmegrwpom-f?zs- '
-~ 50. sisting of surfactants. safeners, drying agents, dispersants, wetting agents, anti-caking agents, anti-foaming agents; .~ -
S menwelslnbiizefe.andmendiluems.meremwhenmefanmlatonsdih.rtedwuﬂ\wetennasptaytankmeeoncen-s%:y
monofmemeamorelanyelcorbleﬁm(ylatedsurfactemsmeredandanywdacmmadd‘mvensabomo 01 toabout .
Os%oﬂheeprayvolumeorwe:gm e - L
[0018] Anoﬂ\erpreferredfonnofhemvenhenisenmdmeoftwogranulesomrpnshg

a) weter-eeluble or water-dlspersible herbu:de granule con'poaten which eenpnses ofe of more herbmdes. and .
optionally one or more additives selected from the group consisting of: surtactants, safeners, drying agents, dlspef-'~-
eams. wetﬂng egems, anti-cekmg egems anﬁ foarmng egems, chemleel stablllzers, end mert diluems and :
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’28 water-solule or water-dispersibl gramil composition which comprises one of more fatty aicohd ethaxyiated

#¥ompounds or salts thereof; and one or more additives selected from the group consisting of: surfactants, safeners,

_drying agents, dispersants, wetting agents, anti-caking agents, anti-foaming agents, chemical stabilizers, and inert

diluents; wherein when

fatty alcohol ethoxylated compounds or saits ther
spray vqlpme. .o _ .

[0019] The preferred surfactants are broadly described in the formula:

R-{OCHCHo),-OH

the formulation is diluted with water in a spray tank the concentration of th one or more
eof and any surfactant additive is about 0.01 to about 0.5% of the

where R:is a linear or branched alkyi comainihg 8 to 26 carbon atoms and ;is '6 td 50 A most pf’eferr'ed fnrﬁﬁ.déﬁbh

where is one where R is a linear or branched alkyl containing 16 to 24

carbon atoms and xis 12 10 25.

[0020] Most preferred surfactants are for instance: Brij® 78, Unithox® 360, Empilan® KM20 and KM2S, as well as.

Mergital® ST30, and Aas®

SCS5053, SCS5045, and SCS4707 supplied by ICI.

[0021] It will be recognized
be obtained by use of one of these fatty alcohol ethoxylated surfactants,

G4940. Especially preferred is a urea-clathrate surfactant, such as: SCS4825, SCS4822,

by one skilled in the art that the desired effect of enhancement of herbicide activity may
by a combination of one or more these faity

alcoholethoxylated surfactants, orbya combination of said these fatty alcohol ethoxylated surfactants with one or mare
cother adjuvants known to enhance herbicidal activity. Adjuvants include, but are not limited to, surfactants, vegetable
oils, modified vegetable oils, crop oil concentrates and ammonium fertlizers. - '

[0022] The pretered herbicides include but are not limited to: ac
acrolein (2-propenal), alachior,-ametryn, amidosulfuron, amitrole,
azafenidin, azimsulfuron, benazolin,
zone, bifenox, bispyribac and its sodiul
dim, butylate, caloxydim (BAS 620H),

etochlor, acifluorfen and its sodium sait, actonifen,
ammonium sultamate, anilofos, asulam, atrazine, =~ - .
benazolin-ethyi, benfluralin, benfuresate, bensulfuron-methyl, bensulide, berma-’
m salt. bromagcil, bromaxynil, bromaxynil octanoate, butachior, butralin, butroxy- .
carfentrazone-ethyl, chiomethoxyfen, chioramben, chlorbromuron, chioridazon,
chiorimuron-ethyl, chiomitrofen, - chiorotoluron, _chlorpropham, chiorsutfuron, chiorthal-dimethyl, dnosulfuron, de-, o
thodim, clomazone, clopyralid, clopyralid-olamine, cumyluren, cyanazine, cycloate, cyclosulfamuron, 24Dandits” """
butotyl, butyl, isoctyl and isopropyl esters and its dimethylammonium, diolamine and trolamine saits, daimuron, " ¢

dalapon, dalapon-sodium, dazomet, 2,4-DB and its dimethylammonium, potassium and sodium salts, desmedipham,

desmetryn, dicamba and its diglycolammonium, dimethylammonium,
prap, diclofop-methyl, 2-{4,5-dihydro-4-methyl

arsinic acid and its sodium salt, dinitramine,
esprocarb, . ethalfiuralin, ethametsulfuron-methyl, ethofumesate,
fenoxaprop-P-ethyi, fenuron, fenuron-TCA,
fluazifop-butyl,. fluazifop-P-butyl, fichioralin, f

potassium and sodium salts, dichiobenil, dichlor-
-4-(1-methylethyi)-5-0xo-1 H-imidazol-2-yl}-5-methyl-3-pyridinecarboxylic .
acid (AC 263,222), difenopentencthyl, difenzoquat metilsutfate, difiufenican, dimepiperate, dimethenamid, dimethyl- . S
diphenamid, diquat dibromide, dithiopyr, diuron, DNOC, endothal, EPTC,

_ethoxyfen-ethyl, ethoxysutfuron, fenoxaprop-ethyl,
flamprop-methyl, flamprop-M-isopropyl. flamprop-M-methyl, flazasulfuron,
lumetsulam, flumiclorac-pentyl, flumioxazin, flumipropyn, fluometuron, - -

fluoroglycofen-ethyl, flupoxam, fiupropacil, flupyrsulfuron-methyl and its sodium salt, fluridone, flurochloridone, flurox-
ypyr, fluthiacet-methyl, fomesafen, fosamine-ammonium,. glufosinate, ghifosinate-ammonium, glyphosate, glyphosate-

isopropylammonium,  glyphosate-sesquisodium, glyphosate-trimesium,

halosulfuron-methyl,. haloxyfop-etotyl, haloxy-

fop-methyl, hexazinone, hydantocidin imazamethabenz-methyl, imazamox, imazapyr, imazaquin, imazaquin-ammo-

nium, imazethapyr, imazethapyr-ammonium, imazosuifuron, joxymil, ioxynil
isouron, isaxaben, isoxaflutole, isaxapyrifop,
-nium, potassium and sodium salts, MCPA-isoctyl, mecoprop, mecoprop-P, mefenacet, mefluidide, metam-sodium,
calcium, monocammonium, monosodium and disodium salts, methyl

-2-methoxyethylidenejaminojoxylacetate (AKH-7088),

methabenzthiazuron, methylarsonic acid and its
M -[5—(2-ctﬂoro-4—(trifhororneﬂ1yl)phenaxy]-2—nimphenyl]
methyl |
metobenzuron, metolachior, metosulam, metoxuron, m
mid , naptalam, neburon, nicosulfuron, norflurazon, oryzalin, oxadiazon, oxasulfuron, axyfluorfen, paraquat dichloride,
_phenmedipham, _picloram, picloram-potassium,
propanil, propaquizafop, propazine, propham, pro-
oxyfen, pyrazosuifuron-ethyl, pyridate, pyriminobac-methyi,
quizalofop-P-ethyl. quizalofop-P-tefuryl, rimsulfuron,
eturon-methyl, TCA, TCA-sodium, tebuthiuron, ter-
thifensulfuron-methyl, thiobencarb, traikoxydim,

pebulate, pendimethalin, pentoxazone (KPP-314), perfluidone,
pretilachlor, primisulfuron-methyi, prometon, prometryn, propachlor,
pyzamide, prosulfuron, pyrafiufen-ethyl, pyrazolynate, pyraz.
pyrithicbac, pyrithiobac-sodium, quinclorac, quizalofop-ethyl, .
sethoxydim, siduron, simazine, sulcotrions, sulfentrazone, sulfom
bagil, terbuthylazine, terbutryn, thenyichlor, thiafluamide, thidiazimin,

"octanoate, ioxynil-sodium, isoproturon,
lactofen, lenagil, linuron, maleic hydrazide, MCPA and its dimethylammo-

5-{[[[(4.6-dimethyi-2-pyrimidinyl)aminojcarbonyljamino]sulfonyl]-1<2-pyridinyl)-1 H-pyrazole-4-carbaxylate,

etribuzin, metsulfuron-methyl, malinate, monolinuron, napropa-

tri-allate; triasulfuron, triaziflam, triazofenamide, tribenuron-methyl, triclopyr, triclopyr-butotyl, triclopyr-triethylammo-
nium, triflusulfuron-methyi, and vefnolate. ’

[co23]

The preferred herbicides also include: 3-{4-chloro-2-fluoro-5-{(1-methyl

-2-propynyl)oxylphenyi]-5-(1-methyl-
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ethylidene)-2,4-axazofidinedione; N~(4-fluocrophenyl)-N-{1-methylathyl)-2-{IS-(tritluoromsethyl)-1,3,4-thiadiazol-2-
yllaxylacetamide;. N-[2+(3,5-dimethyiphenoxy)-1-methylethyl]-6-{1-fluoro-1-methylethyl)-1,3 5-triazine-2,4-dlamine; 3-
[1-(3.5-dichiorophenyi)-1-methylethyl]-2,3-dihydro-6-methyl-5-phenyl-4H-1,3-oxazin-4-one; 1-methylethyl S5-{4-bromo- -
1-methyl-5-(triflucromethyl)- 1 H-pyrazol-3-yi}-2-chloro-4-fluorobenzoate; .. 2f4{(methylsulfonyl)-2-nitrobenzoyl]-3-
§ hydroxy-2-cyclohexen-1-one; Cis-4-ethyl-3-(3<fluorophenyl)-1-(3-{trifluoromethyl)phenyl}-2-pyrrolidinone; 4-(2-chio-
rophenyl)-N-cyclohexyl-N-sthyi-4,5-dihydro-5-oxo-1 H—teh'azoled-cerbmmlde. N~(2,6-dichlorophenyf) -5-axhoxy-7-.
fluoro-{1,2,4jtriazolo(1,5-c)pyrimidine-2-sulfonamide; . N-(2,6-diflucrophenyi)-8-fiuoro-5-methoxy-{1,2,4]tria20l0(1,5~
- c)pyrimidine-2-sulfonamide; 4-{(3, 4-dihydro-4-methoxy-5,8-dimethyl-1, 1-dlmodo-2H-1~benzohopytan-6-yl)carbonyl]-
- 1-ethyl-1H-pyrazol-5-yl ethanesulfonate; methyl 2{I[[(4-methoxy-6~-methyl-1,3 5-mam~2-yl)amino]ca:bmyl]mno]a:l-
10 fmyl]-4-meﬂ1ylbenzoate. 4 5-dihydro-34neﬂ':oxy-4-meﬂ1yl S-mm-N-[[Z-(uiﬂuoromemoxy)menyl]stnfonyIH H-124-tria-
~ . zole-1-carboxamide; ... 1 1-dimeﬂ1yl-2-a<o—2~(2 ropenyloxy)ethyl - z-dlloroé-[s 6-dihydro-3-meﬂ1yl-2.6-dioxo—4—
(hﬂhoromemyl)d(ZH)pynmndinyI]bemoate : :
> [0024].. Preferred is a formulation where the herbicide is a sulfonylurea, a porphyrin blosymhesis inhibitor, & 4-hydrox-
_ yphenyl-pyruvate-dioxygenase inhibitor, a phosphonlc acid or its salt, or a mixture of one or more of the foregolng. More
16 preferred : herbicides include: " rimsulfuron, thzfmsulhxron methyl, nicosulfuron,  (2.3-dihydro-5.8-dimethyl-1,1- "
dioxidospiro[4H-1 -benzohopyran-4 211 3]d‘om|an]-6-yl)(1 -ethyl-5-hydroxy-1 H-pyreon-yl)mathamne sodium salt,
2-[(2,3-dihydro-5,8-dimethyi-1 1-diondomnro[4H-1-benzohnopyran—4.2‘-[1 ,3] dioxolan)-6-yl)carboriyll- 1,3-cyclohexane- .
dione ion(1-), potassium, . (6S-ci5)- 1-chloro-N—[2-ohIoro-4-ﬂuoro—5-(6—ﬂuorotetahydm—1 3-dioxo-1H-pyrrolo[1,2-
c]mndazol-Z(:iI-I)-yl)phenyl]memanesulfonarmde. melsulfuron methyl tribenuron; melhyl'- 'fk.pyrsulfuron methyl and? o
. 20 ,glyphosateacldandnsvanoussans andmxturesthereof . :
[0025] The corrpoahons of this invention may include additves suoh as sateners, other an'lactants. drymg egems;_: ‘
~  and dmersants. anti-caking agents, anti-foaming agents, wetting agents, chemical stabilizers and diluents. Oneskilled . .
mmeanwou!d mderstandmepurposeam selechonofmeseaddiﬁves.
.- [0026] Safeners include but are not. limited to: benoxacor, dichlormid, dcycl
" 25 oxabetrinil, which may decrease the phytotoaaotty of formulations to certain ‘crops: ) a
- .- [0027] - Drying agemsldispersenis may be water-soluble or- water- insoluble.. Weter-soluble drying agenls include
<1, . arenot limited to sodium. ‘calcium and ammomum salts of ligninsutfonates (optonally poiyelhoxylated) salts of malelc
] _anhydndeoopolymers eeltsofpolyaoryl‘caclds. salts of condensed phenolsutfonic acids, eensofmenapthalenewl-f’ -
- fonate-formaldehyde condensates,. polyvmylpynolidone. polyvinyl-alcohol,- polysthylene axide, and co-polymers of -~
8o . these. Water-insoluble drying agents include but are not limited to- clays; synthetic and diatomaceous silloas oalaum '
"~ and magnesium silicates, titanium dioxide, and charcoal. Useful levels include up to about 70% by weight. . S s
[0028] Wetting agents mclude but are not limited to alkyl sufosuccinates, taurates, alkyl sulfate and phosphate esmers
acetylenic diols, ethoxyfluorinated alcohols, eﬂwxylatedsllioonesend alkyl phenol ethdxylates. eswellesorgamcsul- o
fonates and aicohol ethoxylates. If additional wetting agent is needed, useful levels indude up to ‘about 10% by weight. . -

35 [0029] Amxeekmg agents to prevent clumping include but are not limited to sodiurn and ammonium phosphates,
sodium acetats, sodium metasilicate, magnesium, zinc and calcium sulfates. magnesium hydraxdde, (all optionally as
hydrates), anhydrous calcium chioride, molecular sieves, sodium alkylsuﬂosuocmates, celuum and benum oxldes. Ls
am:oekmgagenhsneeded usemllevelsmcludeuptoabouno%bywelght L :
[0030] - Chemical stabilizers to prevent decomposition of active ingredient during storage lndude but are not limrted to
sulfates of alkaline earlhs and. tansmon metals such as magnesium, zinc, aluminum and iron; lihmm. sodium and -
potassium phosphates; oalclum chlonde and aaode. end bonc anhydnde. II chemoel stebalizef ls needed useful Ievels )
include up to about 10% by welgm. o :
[0031] Diluents may be water-soluble orwater-msoluble The weter-soluble diluems meybe salts. eurfactams or oer- o
bohydrates which dissolve rapidly in water; non-imiting examples include sulfates of sodium, potassium, magnesium
45 and zinc, sodium and potassium chloride, gelatin, urea, sugar, sorbitol, sodium benzoate, lactose, and alkali metaland .
abkali earth phosphates. Water-insoluble diluents include but are not imited to starch modified starch, cydode:dnn. alu- -
minum, calcium and zinc axide, calcium and magnesium carbonate, sodium, potassium, calcium and bmum suliate )
Water-soluble diluents are preferred. If diluent is needed, levels up to abom4o%by weight maybe included. ™ - -
[0032] Anhfoamngagemsmdudebmarenotrmtedtostearates. sllnoones.and ethoxylatesof HLB(Hydropho-
blcll.lpophllic Balance) values less than about 5.~ - T
[0033] -* The preferred formulations of,lhxs inverition are dry bnmlahons mclud‘mg dusls. powders. granules pellets.
tablets, f’lms. and the like whlch can be umerdnspersible ('Wemble") or water-eolut!e. ‘Most pfefened are granule or

e ing mﬂuldized bed or pan gramiahon eqmpmem. ( spmy-drymg. (3) anrusnon of a water-wetpaste
- 85 tion or (5) melt extrusion: . - N
: [0034] . The following examplee illustrate speoif‘c errbodimems wrﬂ'nn 1h broader soope d the invention. . .
1o03s] - The bﬂowlng materlals are retetred to in the desoﬂpﬁon or ‘are used In the preperaﬁon of bmulatlons in the”
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@
- AN
Trade Name - | Chemical description R . Supplier, address .

Empilan ® KM20 C (carbon)16 C18 20 EO (Ethylene Oxide), | Abrigth and Wilson,Saint Mihil, 55300 -
o " | Fatty alcohol ’ : France. - _ o

Empilan ® KM25 | C16 C18 25 EO, Fatty alcohol Abrigth and Wilson, Saint Mihiel, 55300

Brij®78 - C18 20EO, Fatty alcohol -[1C1, Everberg, 3078 Belgium - - -

Atlas ® G4938 C16 C18 20 EO, Fatty alcohol "IC, Everberg, 3078 Belgium

Alas ® G4940 C16 C18 30 EO, Fatty alcohol ICl, Everberg, 3078 Belgium

Unithox ® 360 C24 13 EOQ, Fatty alcoho! Baker Petrolite, Tulsa , Oklahoma, USA.

Mergital ®ST30 _ - | C1830 EO, Fatty acid . . Sidobre Sinnova, St Fargeau-Ponthierry,

Rotfor ® 24 | C2220 EO, Fatty alcohol Lamberti, Gallarate, 21013 aly

Soprophor ® K202 - | C12 C15 9EO; Fatty alcohol Rodhia Chimie, Courbevoie, 92400 France

Geropon ® S 72 - - | Modified Silica - Rodhia Chimie, Courbevoie, 92400 France

Rhodasurf ®M30___ | C12 30 EO, Fatty alcohol Rodhia Chimie, Courbevoie, 92400 France

Aerosol ®08 - . ¢ B Na Di isopropyl Naphtalene suifonate Cytec Industries, Rungis, 94578 France - .

Aerosct ® OTB- " . . | Na Dioctyl Sulio succinate Cytec Industries, Rungis, 94578 France > -

Genapol ® 26198 ' :;[C12 C16 12 EO - Clariant S.A, Lyon, 69530 France - -.-

Urea T HgNCONHz Sigma Aldrich, L'lsle D'abeau Chesnes,

Talc Magnesium Silicate Sigma Aldrich, Llsle D'abeau Chesnes,

. AN - .- | 38297 France . - . - DRNUICENPH [
Foamaster ® Soap L | Tallowate anti foam . | Sidobre Sinnova, St Fargeau-Ponthierry, - = =
Polyfon ® F.. . ... | Sodium Ligno sulfonate .. .. | Westvaco Europe, Bruxelles, Belgium
Sugar’ o C1oH20044 -~ | Generale Sucriere, Paris, 75008 France
BardenClay . . . | Aluminum Silicate J M Huber Corporation, Macon, 31298 USA

[0036] SCS 4825,4822,4823,5053,5045,4707, 5043, 5044, 4511
pled by ICl, Everberg, 3078 Belgium. ‘

EXAMPLE 1

are EXPERIMENTAL CODES of surfactants sup-

[0037] Evaluation of the acjuvants was made, in the greenhouse, by mixing the adjuvant with 2-{(2,3-dihydro-5,8-
dimethyli-1,1-diaxidospiro[4 H- 1-benzothiopyran-4,2'-{1,3] dioxolan]-6-yl)carbonyi]-1,3-cyclohexanedione ion(1-), potas-
sium plus thifensulfuron methyl herbicides and spraying the resulting solution at a rate of 20 + 1.5 g/ha (grams of active
ingredient per hectare) 2-{(2.3-dihydro-5.8-dimethyl-1,1 dioxidospiro{4H-1-benzothiopyran-4,2°{1,3] dioxolan]-6-yl)car- - -
bonyl]-1,3~cycichexanedione ion(1-), potassium plus thifensulfuron methyl respectively in a spray volume of 280 L/ha, .
on Polygonum lapathifolium (POLLA) and Stellaria media (STEME).. Surtactants were applied at a concentration of
0.02% or 0.1% by weight (if the surfactant is dry) or by volume (if the surfactant is a liquid) of surfactant per volums of
spray solution. The reference adjuvant Scoil® was applied at a concentration of 0.2% or 1% per volume of spray solu-
tion. Three replications were made of each treatment. Weed control was visually assessed 27 days after treatment by
evaluating the percent growth reduction, using a 0 to 100% scale where 0% equals no control, and 1009% equals death
ofghe weed. '
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Weed : ~ POLLA | STEME
~ Product - | Sufactant - | MEAN |- MEAN
Name . | Concentration | 27 DAY | 27 DAY
" Herbicides + Scoi® | 1% ) 92
" Herbicides + Scoi® -~ |~ 02% | 8&7. | 86
Herbicides + Empilan® KM20 | -~ 0.1% - | - 100 - | - 94
Herbicides + Empilan® KM20 |- 0.02% - | 97 | 9
‘Herbicides + SCS4822 | - 0.1% e | e,
Herbicides + SCS4822 | 002% | . 9. | 8
- . --Herbicides + SCS4825 - - | - 0:1% - | 1007 | 98 -
_-Herbicides + SCS4825- - | - 002% | 98 | . @2
Herbicides + SCS4707-— | .~ 01% _ |- 85 | 90
" Heicides + 5CS4707 - | - 002%. | . & | 81 -
“Hericides + SCS5053 | .. 0.1% | 100 | 94 .
Herbicides + SCS5053 - | . 002% _ | 99 | o4
Herbicides + SCS5043 | _0.1% . | 89 | o1
Herbicides + SCS5043 | -~ 0.02% | 92 | 91 -
Herbicides + SCSS044- |~ 0.1% | 100 | o3
Herbicides + SCS5044 ~ | 0.02% o8 91
Herbicides + SCS5045 . | - 0.1% ) 95,
Herbicides + SCS5045 _ 0.02% % o2
Herbicides + Rolfor® B24 - 0.1% o8 %4
Herbicides + Rom B24 0.02% g9 | e2

[0038] The reference adjuvant Scoﬂ® isa modrfled vegetable oil omcenh'ate (rmxture of meﬁ'lylated seed o:l and sur-
factant emulsifiers) sold byAgsoo, Inc., Mill Fload Grand Forks. ND 58206 USA.

EXAMPLE 23

[0039] Evaluation of the adjuvants was made, in the greenhouse, by mixing the adjuvant with (6S-cis)-1 -chloro—N-[a- ‘
chloro-4-fluoro—5—(6—fknroteh'ahydro-1 3-dioxo-1H-pymrolo[1, z-crmndazol-Z(sl-I)-yl)phenyl]memanesu!fonQMe plus
thifensutfuron methyl herbicides and spraying the resulting solution at a rate of 3.3 + 1.0 gha (63-c1s)-1-chloro—N-[2-
chioro-4-fluoro-5-(6-fluorotetrahydro-1,3-dioxo-1 H-pyrrolof1 ,2-climidazol-2(3H)-yl)phenyllmethanesulfonamide  plus
thitensulfuron methyi-respectively in a spray volume of 280 L/ha on Chenopodium album (CHEAL) and Polygonum
Iapathifolium (POLLA) Surfactants were applied at a concentration of 0.02% or 0.1% by weight (if the surfactant is dry)
or by volume (if the surfactant is a liquid) of surfactant per volume of spray solution. - -

[0040] Three replications were made of each treatment. Weed control was vnsually assessed 25 days after treatment
bye\ralmhngmepercemMramchon. usmgaOtowo%scalewherao%equalsnooomml and 100% equals .
death of the weed. :

~
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Weed : N "CHEAL | POLLA

Product - | Surfactatt | MEAN | MEAN
" Name ) Concentration | 25 DAY | 25 DAY
“Herbicides + Trend®90 .| . 01% . | .98 | 97
Herbicides + Trena® 90 .| . 002% .| .94 | 92 .
Herbicides + SC4822 | 0.1% 96 100
Herbicides + SC4822 . 002% 96 .96
Hericides + Rotfor® B24 |  0.1% g5
" Hemiddes + Rottor® B24 | 0.02% 97
Herbicides + (SC4825+0TB 50:50) 0.1% 96
Hericides + (SCA825+0TB 50:50) | 002% | 83
“Herbicides + (SC4825+0TB 25:75) |  0.1%. )
\ "Herbicides + (SC4825+0TB 25:75) | . 0.02% )
Herbicides + (SC4825+0TB 75:25) 0.1% 95
" Herbicides + (SC4825+0TB 75:25) 0.02% 89
“Herbicides + Soprophor® K202 0.1% 98
Herbicides + Soprophor® K202 | 0.02% 98
Herbicides + Rhodasurf® M0 | 0.1% 98
Herbicides + Rhodasurf® M30 0.02% _ 97

[0041] The reference surfactant Trend@ 90 is a90% nomomc surfacmnt sold by Du Pont de Nemours (Franoe) S. A,
137 rue de I'Umversﬂé 75334 Pans. France. -

EXAMPLE2b - . D o

[0042] Evaluation of the adjuvants was made, in the greenhouse, by mixing the adjuvant with (6S-cis)-1-chloro-N-{2-
chiloro-4-fluoro-5-(6-fluorotetrahydro-1,3-dioxo-1 H-pyrrolof 1 .2-c]|m|dazo-2(3H)-w)phenyI]metl'tanesquonalmde plus
thifensulfuron methyl herbicides and spraying the resulting solution at a rate of 3.3 + 1.0 g/ha (6S-¢ci)- 1-oh!oro-N-{2-
chioro-4-fluoro-5-(6-fiuorotetrahydro-1,3-dioxo-1 H-pyrrolof 1 2-c]:m1dazol-2(3/-l]-yl)phenyl]memanewlfonamnde plus
thifensulfuron methyl in a spray volume of 280 L/ha on Chenopodium album (CHEAL) and Polygonum lapathifolium
(POLLA). Surfactants were applied at a concentration of 0.02% or 0.1% bywelght (if the surfactant is dry) or by volume
(if the surfactant is a liquid) of surfactant per volume of spray solution.

[0043] Three rephcahons were made of each treatment. Weed control wasvnsually assessed 21 days after treatment
by evaluating the percent growth reducuon, using a 0 to 100% scale where 0% equals no control and 100% equals
death of. 1he weed . _

Weed: CHEAL | POLLA

Product , . Surfactant MEAN | MEAN
Name Concentration | 21 DAY | 21 DAY
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(continued) .
Weed : _ CHEAL | POLLA
Product Surfactant | MEAN | MEAN
‘Name_ - Concentration | 21 DAY | -21 DAY
Herbicides +.Tren&590 01% - | 8 |- 89
Herbicides + Trend® 90 - 0.02% 79 - |- 61
Hemcedes+eenapo|5 26198 [~ 01% . | . 94 |- 98 -
Herbicides + Genapol® 26198 |-~ 002% - |-. 92 - |- 78
Herbicides + Empilan® KM20 - |- 0.1% - 98- |- 100
Herbicides + Empilan® KM20.| - - 0.02% - | - 87 - | - 93
Herbicides + SCS4825 0.1% o5 |- 8
Herbicides + SCS4825 0.02% . 8 | -9 -
Herbicides + SCS4822 0.1% 96~ | - 100~
Herbicides + SCS4822 - - ©0.02% - 1...90 | 90"
Herbicides + SCS5043 - 0.1% % - | . 99
Herbicides + SCS5043 - | 0.02% 88~ | -78
Herbicides + SCS5053_ .. | 0.1% o1 89
Hauades+scsso53""‘f'f‘ T 0.02% 84 | o5 .

137 ruede I'Umversrté 75334 Paris, France.

EXAMPLE 2¢

[0045] Evaluation of the adjuvants was made, in the greenhouse, by mixing the adjuvant with (6S-cis)-1-chloro-N-{2--

chioro-4-fluoro-5-(6-fluorotetrahydro-1,3-dioxo- 1 H-pyrrolo[1,2-climidazol-2(3 H)-yl)phenyljmsthanesulfonamide .
35 thifensulfuron methyl herbicides and spraying the resulting solution at a rate of 5 + 1.5 gha (6S-cis)-1 -chlom-N-[z-'
dlloro-4-fluoro-5-(6-ﬂuorotetrahydro-1 3-dioxo-1 H-pyrrolof1,2-climidazol-2(3H)-yl)phenyljmethanesulfonamide
thifensulfuron methyl in a spray volume of 280 L/ha on Chenopodium album (CHEAL). Surfactants were applied ata
concentration of 0.02% or 0.19% by weight (if the surfactant is dry) or by volume (if the surfactant is a liquid) of surfactant
per volume of spray solution. Three replications were made of each treatment. Weed control was visually assessed 22
days after treatment by evaluating the percent growth reduction, us:ngao to 100%sealewhere°%equals no confrol,.
and 100% equalsdealh ofthe weed :

Weed : ; CHEAL

. Surlactant | MEAN
Name .. Concentration . | .22 DAY

Herbicdles + Tend®90 _ | . 0.1% _ | . 85

) Herbicides + Tend® 90 - | _ 002% .. | 82
Herbicides + Atias G®4938 | - 0.1% _ |90

Herbicides + Atlas G® 4938 0.02% - | .88
Herbicides + SCS4822 0.1% . 88

9 4
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- " Weed: ol oo .. -] CHEAL —
.~ Name . . ' .| Concentration |.22 DAY
Herbicides +8CS4822 | | .. .0.02% .. .|.. 8 .
Herbicides + Alas G®4940 | _ 0.1% . | . 91 ..
Herbicides + Atlas GB 4940 | _0.02% . _|.. 8 -
Herbicides + SCS4823 T01% [ o
Herbicides + SCS4823 . | ... 002% .. | 84
Herbicides + SCS4825 | = 0.1% 91
" Herbicides + SCS4825 | . 0.02% . 86
. Herbicides +SCS4707.. | . . 0.1% | 90
Herbicides + SCS4707 | = 0.02% 81
_Herbicides + SCS4511_ . [ . 0.1% . 90
Herbicides + SCS4511 T 0.02%. 88

. [0046] The reference surfactant TrendQ 90 is a 90% nonionic surfactant sold by Du Pont de Nemours (France) S. A,
' 137 rue de I'Umversrté 75334 Paris, France.

Garc T . N

. [0047]. ‘Evaluation of the adjuvants was made, in the greenhouse, by mixing the adjuvant with (6S-cis)-1-chioro-N-{2-

chioro-4-fluoro-5-{6-fluorotetrahydro-1,3-dioxo-1 H-pyrrolo[1,2-climidazol-2(3H)-yl)phenylimethanesulfonamide  plus®
thifensulfuron methyl herbicides and spraying the resulting solution at a rate of 3.3 + 1.0 g/ha (6S-cs)-1-chloro-N-{2-
chioro-4-fluoro-5-(6-flucrotetrahydro-1,3-dioxo-1 H-pyrrolof{ 1,2-climidazol-2(3H)-yl)phenyllmethanesulfonamide plus
thifensutfuron methyl in a spray volume of 280 Uha on Chenopodium album (CHEAL). Surfactants were applied at a -
concentration of 0.02% or 0.1% by weight (f the surfactant is dry) a'byvolmne(ifmesurfadanhsaliqmd)ofsuﬂadam
per volume of spray solution. Three replications were made of each freatment. Weed control was visually assessed 21 -
days after treatment by evaluating the peroent growﬂ': reduchon using a0to 100% scale where 0% ‘equals no control,
and100%equalsdeaﬂ10ﬂhemed L Lk - I e

Weed: . | — | GHEAL

Product ~ Surfactant | MEAN
"Name . | Concentration.| 21 DAY
Herbicides + lend®90 - |- 0.1% ~ - | .82 -
Herbicides + Trend® 90 - | - .0.02% .| 76.°
Herbicides + OTB & SCS4825 | - 0.1% . |96
Hesbicides + OTB & SCS4825 | - 0.02% ~75 -
Herbicides + 5CS4825 | ~ 0.1% | 95
Herbicides + SCS4825 | . 0.02% - |. 86
Herbicides + SCS4822 T 0.1% %2
Herbicides + SCS4822 0.02% 94

10
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.(eomirl.md). e

" Herbicides + SCS5045 | .
Herbicides + SCS5045.: " |
. . Herbicides + SCS5043
“~ Herbicides + SCS5044

- Herbicides + 5085084 - 78
;,Herblcndes-r SC83730::%: ., 0.1%:: 5 |0 87
_ Herbicides + SCS3730 - | 0.02% | & |

' 82

72

. -{(2.3-dihydro-5,
dimethyl-1 1-do:adomro[4H—1-benzohopyran-4.2‘-[1 3] dmlan]-s-yl)carbonyﬂ 1.3-cydohexanedione ion(1-), potas-
.. slum plustmfensulfuron methyl plus rimsulfuron herbicides and spraying the resuliing soluhon atarate of 10 +1+5

" so - g/ha . 24(23-dihydro-5, 8-dimethyl-1 1-d'madosp|ro[4H-1-bmzoﬂ1|opyran-4 2{1.3]. dimlan]-s-yl)carbonylﬂ 3-
N cyclohexanedione ion(1-), potassium pius thifensulfuron methyl plus. rimsulfuron in a spray volume of 280 Lha on -
. Setaria viridis (SETVI). Surfactants were applied at a concentration of 0.02% or 0. 1% by weight (if the surfactant is dry)
.'orbyvolume (if the surfactant is a liquid) afswfaclantpervolumeof spray solution. The referem:eadjuvam Sco:l®was '
-1 - appliedata eancamrahon of 0.2% or 1% per volume of spray solution. Three repllcatons were made of each u'eaimem., .
.. 85 ‘Weed wnmlwasvmaﬂyassessedzs&ysaﬂa'ueatnemwgvaluahngmepermm reductlon usingaow’
o 1oo%sealewhere0%equalsnoeonh'ol and 100%equalsdea1h oﬂheweed

Herbicides + Scoil®. -

e Herb.ades+3w:f5
Herbicides + Empllan® KM20 | -
Hericdes + Empian® KM20_| - 0.
"~ Herbicides + SC54825
. Herbicides + SCS4707..., - | =
‘Herbicides + SC84707...: |- | D
Herbmdes+ 4&5/4707(1 1) | (0.05+0.05%)
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... (continied) :
. -Weed: |- . ] SEVI |
- _Product .| L. Suractant | MEAN
Name '~ "] Concentration | 26 DAY

Herbicides + 4825/4701 (1-1) |, (0.02+0.02%) |,
Herbicides + 4825/4707 (1:2) | (0.02+0.05%)
Verbicides + 4825/4707 (21) | (0.05+0.02%)
Hemicides + Empilan® KM25 | . 0.1%
Herbicides + Empilan® VKMES,. 0.02%

33%8@

[0050] The reference adjuvant Scorl® isa modrfred vegetable oil concentrate (mrxture of methylated seed oil and sur-
factant emulsrhers) sold by Agsco. Inc Mrll Road Grand Forks. ND 58206, USA. ’

[0051] Evaluetmn of ﬂie aduvams ‘was nﬁde. |rr'fﬁ'e greenhouse by mmng 1he adjuvarrt wrih 2-'{(2 a-drhydro-s 8-
dimethyi-1 1-d|mdosp|ro[4H-1-benzcﬂuopyran-4 2'{1,3] dioxolan]-6-yf)carbonyi]-1,3-cyclohexanedione ion(1-), potas-

- sium plus thifensulfuron methyl plus rimsulfuron herbicides and spraying the resulting solutionat aratecf 5+1+5g/Mha
+2-(2,3-dihydro-5,8-dimethyl-1,1-dioxidospiro[4 H-1-benzothiopyran-4,2'{1,3] dmolan]-s-yl)cerbonyl]d 3-cyclohexane-
i dione ion(1-), potassium plus thifensulfuron methyl plus rimsuifuron in a spray volume of 280 L/ha on Setaria viridis
~(SETVY) and Chenopodium album (CHEAL). Surfactants were applied at a concentration of 0:02% or 0.19. by weight
» "'('rf the surfactant is dry) or by volume (if the surfactant is a liquid) of surfactant per volume of  spray solution. The refer-

- _.ence ed' uvant Scorl was applied at a concentration of 0.2% or 1% per vdume of spray squhon Three replications
. were made of each treatment. Weed conholwasvrsuallyassessedzsdeysaftertreahmntby evaluatmgthe percent

e'ﬁgrowﬂlreduchon usmgaOto 100%swlewher90%equelsnocomml arrd100%equalsdeahofﬂreweed.

“Weed: T . ] sewi JoheA

Product. . . . .| . Surfactat | MEAN |- MEAN -

Name - | Concentration | 26 DAY | 26 DAY
T Herbicdes + Scol® _ . | 1% . _ "8 | 88
. Herbicides + Scoi® . .....| ~02% . ) 75
- Herbicides-r-scseazs o)L 01% A B 81
 Hemicides + SCS4825 . . | . 002% . ... |.. 71 | 78
Herbicides + SCS4822 = = . 01% -....|. ..69 7
Hericides + SCS4822 . .| 0.02% 7. | %0
Herbicides + SCS4707 .. ... |..002% . | .76 [.. 88
Herbicides + 4825/4707(1:1).. ... | (0.05+0.05%) | =~ 72 - 81
, Herbicides + 4822/4707(1:1) | - (0.05+0.05%) | .80...| - 94
Herbicides + Empilan® KM25 + Unithax® | (0.06+0.03%) |....75.. .| 93
Herbicides + Empilan® KM25 + Unithox® | . (0.02+0.01%) |. . 72. 79
Herbicides + SCS5058 .. | 0.1% . 78 96
Herbicides + SCS5053 T 0.02% 72 ~ 89
Herbicides + SCS5045  0.1% 79 94

12
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T seTvi | cHEAL
MEAN | MEAN
26 DAY | 26 DAY

Herbicides + SCS5045 .

Herbicides + SCS5044. .~ .

" Herbicides + SCS5044

- Herbicides + SCS5043 .

- ,:Herblmdes+SCSSO43 O B
Herb.cndes+$oprophor®|<aoz N X
Herbicidos + Soprophor® K202~ | 0.02% .

Herbicides + Empilan® KM20 - | 0.01%

. Herb.ades+sm|an%o

gssaékfﬁa
segss;sfﬁ

: [0053] Evaluahon of the adjuvams was made by mmng the adil.nrant with’ (ss-cas) 1-d|loro-N-[2-chIoro-4-fh.|oro-5-(6-; .
ﬂuomtetrahydrod +3-dioxo-1H-pyrrolo[1 2-c]|m:dazol-2(3l-l)-yl)pheny|]memanesulfonamde plus rimsulfuron herbicides
and spraying the resulting solution at a rate of 5 + 5 g/ha (68-cs)-1-chloro-N-[2-dnloro—4-fhoro—5-(6—ﬂuomtetahydro—

.. 1,3-dioxo-1H-pyrrolo[1 +2-climidazol-2(3 H)-yl)phenyllmethanesulfonamide plus.rimsulfuron in a spray volume of 280
-.30"- L/ha on Echinochioa crus-galli (ECHCG) and Polygonum lapathifolium (POLLA). Surfactants were applied ata concen-

" tration of 0.02% or 0.1% by weight (if the surfactant is dry) or by volume (if the axrfaclantnsahqwd) of surfactant per
volume of spray solution. Three replications were made of each lrealmem. Woeed control was v:sually assessed 21 days
after treatment by evaluating the percent growth reduchon. usmg a o to 100% seale where 0% equals no control, and

_100%equalsdeathofﬂ13weed - 5 . Che s .

ECHCG | POLLA

“Concentration .| 21 DAY | 21 DAY | -

| - Herbicides + Trend® 90
[ Herbicides + Trend® so-
Herbicides + Genapol® 26198
,Hemmdes+empoﬁze|.96
} "Herbmdes+$034az3
" Herbicides + SCS4825 - |.:- -

* Herbicides + 8C84825 - |+
Herbicides + SCS4707
. Herbicides + SCS4707 -
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T Weed: - . ] ECHCG |. POLLA
" Product -~ |  Surfactant | MEAN | MEAN |_
Name - 7| Concentration | 21 DAY | 21 DAY | . .
Herbicides + SCS4511 S 04% ) .79 | L1100
" Herbicides + SCS4511 0.05% | 75 | 100

[0054] The reference surtaaant Tnsm.'f® 90 isa 90% nomomc surfaclant sold by Du Pont de Nemours (France) S. A.,
137 rue de I'Université, 75334 Pans, Ftance

EXAMPLE 5

[0055] Evaluation of SCS504S surfactant was made by mixing the surfactant with tiibenuron methy! herbicide and

spraying the resulting solution at a rate of 5.625 to 45 g/ha tribenuron methyl in a spray volume of 300 L/ha on Viola
arvensis (VIOAR) and Veromca agresas (VERAG). Surfactants were applied at a concemraﬂon of 0.1% by weight (it
the surfactant is dry) or by volume (if 1he sudactam isa liquid) of surfactant per volume of spray soluuon Three replica-
tions were. made cf each treatment. Weed control was visually assessed 70 days after. treatment by evaluating the per-

"cent growth reduchon, usmg ‘alto 100% scale where 0% equals no control, and 100% equals death of the weed.

Product . | Surfactant | Rate | -. %control . .

e gaiha | VIOAR |- VERAG:}
Tribenuron methyl | _ 5625 | 27 |, 47,
Tribenuronmethyl | -~ . | 11.26 75 60T s
Tribenuron methyl o  22.5 8o ‘63
Tribenuron methyi - < |-48 - o ]in 99 . 87
Tribenuron methyl | SCS 5045 | 5.625 47 .75
Tribenuron methyl | SCS 5045 |-11.25 | &0 75
Tribenuron methyt | SCS5045 | 225 .. 100 | .78
Tribenuron methyl | SCS5045 | 45 | 100 | . 83 .
Tribenuron methyl __' 'Trendﬁso ,22.5 . 97 63 ;

[oos6] The reference surfacw.m Trend@ g0isa 90% nonionic surfachant sold by Du Pom de Nemours (Franee) S.A,
137 rue de I‘UnNetsdé 75334 Pans. France. -

EXAMPLEG

[0067] Evaluation of SCS5045 surfactant was made, in the field by mngthesudaciantmhsulfowlfuron herbicide
andspraymgmereanungsdtmoneterateof11.25te459hawlbsulfuromnesprayvoluneof300UhaonAlopew
rus myosuroides (ALOMY). SurfaﬁantswereappluedetaoomenhahonolO1%bywaghtoiSCSMSorm%byvol-
ume of Trend® 90 per volume of spray solution. Three replications were made of each treatment. Weed control was
visuaily assessed 60 days after freatment byevaluahng the pememaw:hreducnon.wngaom 100% scale where
0% equals no control, and 100% equals death of the weed. :

[0058] Themmt:efofALOMYheadspefmzwasalsocountedBSdaysaﬂefueatmem

14
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Product Surfactant | . Rate . % control. |- Heads/m®

d — | | g herbicide ha | ALOMY | ALOMY
1 Sulfosulfuron 125 - < 209
2 | ‘Sulfosulfuron i 25 - 47 76

10 3 Sulfosutfuron T EET < . 60 . T 25::
4 | Suffosuffuron | .. . . ... |- 48 0 77... .. 6

5 | Suffosulfuron.| SCSS5045. | - . 1125 . 80 .. . 49 .

6 | Suffosuffuron | SCS5045 |. .- 225 . . 58. - 83

* 7 | Suliosulfuron | 5CS5085 | - 33.75 ST |3
8 | Sulfosuffuron | SCS5045 | . 45 T® | 3

9 | Suffosufiuron-| Trend®s0 | 3375 | . 78..| 16 -

[0059] The reference mriactam Trend® 90 IS a 90% nonionic surfacbam sold by Du Pont de Nemours (France) S. A.
137 ruede I'Umversné, 75334 Pans, Franoe. i . . . )

EXAMPLE 7

[0060] Evaluation of SCS5045 surfactant was made, in the field by mixing the surfactant with metsutfuron methyl her:

bicide and spraying the resulung solution at a rate of 5.625 to 45 g/ha metsulfuron methyl in a spray volume of 300 L/ha el
s0 on Veronica hederifolia (VERHE). Surfactants were applied at a concentration of 0. 1% by weight (ifthe surfactantisdry) = """ *

or by volume (if the surfactant is a liquid) of surfactant per volume of spray solution. Three repfications were made of )

each treatment. Weed control was visually assessed S0 days after treatment by evaluating the percent growth reduc- )

tion, LsmgaOtowo%sealewhereo%equalsnocomrol am1oo%equalsdeathofmeweed ’

35
Product | Surfactant | g herbicide /ha | VERHE
1| Teare | | se25 a3
2| Tes7 |- |- H25. | 38
3 ..1"5375:_' o ] 228 - s2-.
- 5| Tes7e | sCS5045 | . 5625 | 40
6| Teaze | scssoas | 1125 | 87
7 [ Te376 | scSs0as | 225 IR
8 | Tea7e | sCSs045 | 45 - "~ o8
"9 | Te3zs Tre?o‘5 =5 55

[0061] mereferememrlactamTrendQQOIsaQo%nommcsurfadantldbyDuPontdeNemwrs(FtanGe)SA.
187 rue de l'Université, 75334 Paris, France. . - - . _ , . .

MELE_&

[0062] Evaluation of the adjuvarts was made, in the field by mixing the adjuvant with fupyrsuffuron mathyl herbicide

. 18 -
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. § . .
and spraying the resulting soluticn at a rate of 2.5 to 20 g/ha flupyrsulfuron methyl in a spray volume of 300 L/ha on Alo-
pecurus myosuroides (ALOMY). Surtactants were appiled at a concentration ot 0.1 % by welight of 805045 or 0.1 % by
volume of T

visually assessed 60 days after treatment by evaluating the percent growth reduction, using a 0 to 100% scale where

90 per volume of spray solution. Three replications were made of each treatment. Weed control was -

O%equalsn control, and100%equalsdemhoﬂheweedandbycounhngme numberofALOMY headsperm2 at8s-

days.

Surfactant | . Rate . | %comtrol | Headshm?® | -
g herbicide /ha |- ALOMY- [.. ALOMY - |. . .. ’
T |  KESS 25 63 . 224
2 | KE459 .5 73 164
3 | .-KE459 .- 10 77 16
5 |-~ KE459 .|-SCS 5045 25 80 . 38
6| KE4s3 | SCSS045 | . 5 7 5
7 | KEase | SCS 5045 10 ) )
"8 | KE459 | SCS 5045 20 o7 1
9 | KE459 | Trend® 90 10 9 10
10 | Unireated - 784

[0063] ' Trend® 90 surfactant is 90% nonionic surfactant sokd by Du Pont de Nemours (France) S.A,137 rue de I'Uni-

vafs:té75334Pans.France

EXAMPLE 9

[0064] A dry high ¢oncentration water-soluble granule formulation was prepared based upon a water-soluble drying
agent/dispersant. These granules can subsequently be biended with herbicide dispersible granule formulations to pro-
duce hetbuade/swhclam blends inall desared propomons. B

"Reax® 85A (sodium lignin sulfonate produced by Wesvaco) | 50%
EmpuanB KM25 (Cetosteanhc alcohol with 25 emylene axide moles) | 50%

[0065] The hgnosdfonate and fatty alcohol surfacmnt were dllved in waﬁer ‘and then dried in a vacuum oven.
Resultant cake was milled to a powder. moistened, extruded, dried and broken to desired granule length. One skilled in
the art would recognize that on a large scale it may be more advantageous to spray dry the aqueous solution to obtain
dry powder directly. Other water-soluble polymers such as acrylic-based, naphhalene-based and pyrrolidone-based
polymersmaybeusedasdrymgagemsofcamersforﬂmsefanyalcohols R ,

EXAMPLE 10 ‘
[oossl A dry high concentration water-dnspefsible granuie formulation can be prepared based upon a water-insoluble

drying agent. These granules can subsequently be blended with herbicide water-dispersible granule fomulat:ons to
produce herbicide/surfactant blends in all desired proportions.

16




. EP 0 968 639 A1

Brij® 78 (stearilic alcohol with 20 ethylene oxide moles)
Qeropon SiI® 72 (a modified silica manufactured by Rhone Poulenc)
Aerosol® OTB(dioctylsutfosuccinate wetting agent manufactured by cmc lndusmas. lnc)
| Foamaster® Soap L (tallowate ant-toam made by Henkel Carp) -

‘ Polyit:’n6 F (igno sulfonate dispersant manutactured by Westvaco) * :
,s;sggr_(dnuam manufactured by Générale Su:_:'ie'e),',_"

sraﬁﬁﬁf;

. [o067] . A’SlllcaAand aloohol surfactant are oomb!ned by gh shear 'mbdng to form a powder Other corrponems are .. -
15 added, blended and milled to finer than 150 microns. The milled powder is morstened to an extrudable paste, ex!rt.lded _
dned andbroken to desired length granules. -

M_u ,
[0068] A dry hrgh oonoentrahon water-drspersible granule forrnulahon can be prepared based upon a water-soluble o

drying agent. These granules can subsequently be blended with herblcade water-d' spersrble gmnule formulatons lp '
: produce herblcldelsurfactam biends in all desired proporhons. o

:,Bﬂj@ 78 (stearilic alcohol with 20 ethylene xide mdes)
.| Urea (Slgma Aldrich) R ] ] -
’ Aerosol OS (di iso propyl naphtalene suh‘onate wettlng agent manutacmred by Cytec Industries. lnc )

1 FoamasterGSoapL(tallowateanﬁ -foam made by Henkel Corp.)
: Polyfun6 F (ligno sulfonate dispersant manufactured by Westvaco)
| Taic (d'luent nadebySPCl) ' R
ss :

[0069] Ureaandalooholsuriacternareoonbmedbymngmeltedsurfaaamardpwderedureatofonnapowder"

after a mill step. One skilled in the art would recognize that on a large scale it may be more advantageous to spray dry .- -

the manedmmrretod:tmndrypmderdiredy Other components are added, blended and milled to finer than 150 :

o mmns.The milledpowdensmmstenedmanenrwwepaste extmded dned andbrohantodesrred Iengthgran-»;
ules. ' ; S

[0070] A dry high oonoemrauon water-dtspersihle granule formulation can be prepared based upon a water-soluble

45 drying agent. These granules can subsequently be blended with herbicide water-dispersible granule formulahons o - -
produce herbicide/surfactant blends in all desired propomons.

o Erm‘lan6 |<M25 (cetostean’lrc aleoholmthzseﬂ'lylene oode rnoles)
-_Umm&ﬁssoumwmwemylenemdemles) .,
"Urea (Sigma Aldrich) - e T - . KT
| Aerosol O (di iso propyt naphtalane su!fonate wemng agent rrmulacmredbyCytaclndusmes. lnc.) 1
“Foamaster® Soap L (tallowat amr-foammadebyHenlel Comp) ir i i S
Polyfon® F (ligno sulfonate dispersant manufactured by Westvaco) .
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(continued)

[ Tale (diluent madebySPCl) IR A - " | 3%1

[0071] Urea and faﬁy aloohol surfactams are combined by mxmg melted surfactants and powdered urea to form a
powder after a mill step. One skilled in the art would recognize that on alarge scale it may be more advantageous to
spray dry the meited mixture to obtain dry powder directly. Other components are added, blended and milled to finer
than 150 mncrons. The milled powder is moistened to an extrudable paste, extruded, dried, and broken to desired length
granules. - ,

- [0072] A dry high concentration water-dispersible granule formulation can be prepared based upon a water-soluble

drying agent. These granules can subsequently be biended with hericide waterdispersable granule fom'ulaﬂons to
produce herbicide/surfactant biends in all desired proportions.

an 78 (steanllc alcohol with 20 ethylene axide moles) | 45% | .
.Urea (Sigma Aldrich) -:-~ - ..~ . - 45% |.
Barden Clay (diluent made by Marcel Quarre) : 10%

[0073] Urea and fatty alcohol surfactant are combined by mijdng n'_telted surfactant and powdered urea to form a pow-
der after a mill step. One skilled in the art would recognize that'6n d large scale it may be more advantageous to spray
dry the melted mixture to obtain dry powder directly. Other’ componems are added, biended and milled to finer than 150
microns. The mlled powder is moistened to an exh'udable paste exiruded, dned and broken to desnred |ength gran-
ules. L

[0074] Example12 was repeated using Atlas G4838 in place of Brij® 78.

[00751 ‘1-} lExam_‘a‘_Iejz was repeated using SCS 3730 in place of ABr'ij‘r.X’ 78.

[0076] Example12 was repeated using Synperonic® 91/6 in place of Brij® 78.
(00771 Example12 wasrepeated using Magi|al® ST30 i place of Bf® v?&_ o
.

[0078] A formulation containing the solid form of the surfactant and herbxcades in the same composmon can be pre-
pared with |he following mgredlems.

SCS 4825 (Brij® 78+ Urea) _ D : T : 50%.
2-{(2,3dihydro-5,8-dimethyi-1 1-dno:odosp|ro{4H-1-bmzom|owran-4 {1 31dmxo|an]-6-yl)arbony|]- 10.7%
1,3-cyclohaxanedione ion(1-), potassium

18
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{cantinued)

Cyclohexen-1-one S.S-dioxide potassium satt. L . R
§ |thifensulturonmethyl . . . oo oo T 1.6%

rimsulfuron - -

 [Morwet® Dazs -
B Tale P

[0079] The ingredients are blended; milled, moisténed, extruded, dried and broken to desired granule length.

' t0080] Thseﬂectofadjuvamsonmeachvrtyofmcoswmronwasmvestugatedbytam(mn gtheadjuvantsmu'\ﬂ\e
herbuada Evaluation of the adjuvants was madebymmng the ac.ﬁuvarnwmamcosulluron solution and spraymgthe‘ 2

-~ replications were made of each treatment. Plams were evaluated after two weeks by measuring their green fresh
‘weightsand converting these weight by compa.nson to an untreated oomrol treatmem into ent comrol values S

" | Adiwvant | Treno® 0 | Siwer® L lnducele Genapo® | Empilan® | Agidex® | Saoi® |
- | Come% [ NIS: T7NIS | 28L98nis | kM2sNis | coc | mvo

EEEERE

' [0081] TmndegommMsgc%mnmcwrfacMsoubyDuPONdeNennum(ance)s A, 137ruedel'Um-

terlq:readeradjwammm%nmomcswfactam(alkylarylandalcohd e'hoxylaesumm)andhttyaadsand

- . Isanonionic Cqg.1 ethoxylate sold by Albright and Wilson, Saint Mihiel, 55300 France. Agridex® nonionic spray adju-

*.vam:saa'opo:lconcentate(as%paraffmbasepetroleumaland17%arfactammslf‘ets)so!dbyHelenac:hem~

cals Co., 5100 Poplar Ava., Memphis, TN 38137. Scoil® is a modified vegetable oil concemra:e (mmture of methylated :
seedoilandsurtactantemﬂsiﬂers)soldbyﬁ\gsco. lnc.. Mlll Road Gram!Foms. NDsaaos

resulting solution at a rats of 3.5 g/ha nicosulfuron in a spray volume of 187 Lha on giant fotail (Setaria faberi). Three .

_ versite, 75334 Paris, France. Silwet L-77® surfactant is a silicone based nonionic surfactant, a heptamethyl trisiloxane. .- :
ethaxylate; sold by Witco Corp, One American Lane, Greenwich, CT 05831. Induce® 90 nonionic low foam wet- = . -

10% water said by Helena Chemicals Co., 5100 Poplar Ave., Memphis, TN 38137. Genapol® 24-L-88 surfactantisa .~
nomomcc12.15 ethoxylate scld by Rhodia Inc., Prospect Plains Road, Cranberry, NJ 08512: Empilan® KM25 surfactant
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EXAMPLE 20 "

[0082] The effect of adjuvarnts on the activity of nicosulfuron was investigated by tank mixing' the adjuvants with the
herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with a’ nicosulturon solution and spraying the
resulting solution at a rate of 3.5 g/ha nicosulfuron in a spray volume of 187 L/ha on giant foxtail {Setaria faberi). Four
replications were made of each treatment. The experiment was repeated three times. Plants were evaluated after two
weeks by measuring their green fresh weights and converting these weight by compdrison to an untreated control treat-
ment into percent control values. - . e - . .

Adjuvant - - . . Number of Ethylene Oxide

Conc.%leHydrophobe ] A.4| s.| 9 |12|20|2s|3o|.5o
A , % Control ‘
004 - | Nonaxynol T16] 9] 43|40 50 |30 ] 49| 50
- H{(CHo)10 - 19 | 15 | 17 |
[ H-(CHp)yz idecy- |- | 16 47 73| |8t
HCH1 . ' 81 | 87 | 88 | 87 | &7 | &1
H{CH.)24 T 70 | 87 | 85 29
: H-{CH,)s0 , k 53 . 25
0.2 Nonoxynol 20 |60 | 88 | 91 | 91 | 81 | 86 | 67
H{CH) | 3|58 | 73 '
H-{CHg) 2 tridecyl- | 38 92 93 “91
H-(CHo)17 - - | |91 |95|9 |95 |9ss]s
HA{CHz)24 1 96 | 94 | 93 48
H<{CHz)so . _ 85 | 42 | .
Standards
. 02% . | red®o0NIS _ [ 68| .| .-
. [ 025% .| nduce®NIS .. |8 | _
1% .. | Agice®coc . | 81 e
. .. -.. Nicosulfuron Alone 2

[0083] - The effect of adjuvants on the activity of the isopropylamine salt of glyphosate was investigated by tank mixing
the adjuvants with the herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solu-
tion and spraying the resulting solution at a rate of 210 g/ha isopropylamine salt of glyphosate in a spray volume of 187

L/ha on giant foxtail (Setaria faberi). Four replications were made of each treatment. Plants were evaluated after two -

weeks by measuring their green fresh weights and converting these weight by comparison to an untreated control treat-
meniinlopercentcontolvalues ' e e e ey : ’
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Adjuvant .. NunberofsmeneOnde
Conc. % ww | Hydrophobe - - | 4 | 6 | SJ 12 | onzs | 30 | 50
88 | 84 }ss. g5 | o1

fo e o | HACHghyg 3l

. H{CHp)4 tridecyl-
H'(cHa)wE}:",'L' e
HH{CHR)5q =i
02 | Nonwgmol | 34
| H{CH,)40 ‘ 61
-H'(Cthzmdecyl T

: 35' .51 | 68
ST T LT
62

15

n
.76

&l g

— ] wend®9ONIS -
| T 025% | Induce® NIS-
o T 1% s Agridex®COC
R ~Giyphosate IPA Alone
Bound,mﬁumal\lone

B & :$ 3l

[0084] Roundup® Uttra herbicide is a commercial hqu-d fomulaton of 41% giyphosate |sopropylarmne sold by Mon-'.' :
Canpanyl.lrnberghBlvd SLLouls.MQ i - :

’[0085] Theeffectofadjuvantsonheacﬁwtyofquualofop—emylwasumashgatedbytankmmngmaadiwamswm_ 3

the herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solution and spraying the

resulting solution at a rate of 3.5 g/ha quizalofop-ethyl in a spray volume of 187 L/ha on giant foxtail (Setaria faberi).

~ Four replications were made of each treatment. The experiment was repeated two times. Plants were evaluated after
45 two weeks by measuring their green fresh weights and convertmg these weight by eon'panson to an untreated control

'trea:mem into percent control values.
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Adjuvant - - sl e NumberofEthyleneOnde

Conc. % wiw | Hydrophobe 4|e|9|12|20]25|3o|5o
_ - ! 9% Control ]
~ 0.04 Nonaxynol | s3] s8|e]|22|27|1®]=20] 9
H{CHa)o. 53| 40 | 48 | _
H{(CHg)1z tridecyl- 4 | 52 T4 | 46
H-{CHz2)17. . 30 |72 | 53 [ 46 | 47 | 31
H{CH5)24 - B 65 | 54 | 40 - |23
- H-{CHa)so 28 ' a2
02 - . | Nonoxynol - 83 | 75 | 85| 74 | 60 | 50 | 44 | 34
| HHCH)yo 94 | 89 | 90 = _
H-(CH2)12mdecyI- 1 86 92 8| |74
H{CH)y7~ |- 187 98| 92| e8| e | 70
H{CHaos - | IR 69
H{CH2so .| T8 | 59
. 02% | Trend® 90 NIS 83
T025% | hduce®NIS | 86
1% Agridex® COC 87
- Quizalofop Ethyl Alone 7

EXAMPLE 23

[0086] The effect cf adjuvarts on the activity of chlorimuron ethyl was investigated by tank mixing the adjuvants with
the herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solution and spraying the

resulting solution at a rate of 1.5 g/ha chiorimuron ethyl in a spray volume of 187 L/ha on velvetieaf (Abutrlon_

theophrastic). Four replications were made of each treatment. Plants were evaluated after two weeks by measuring

their green fresh wesqhts and convenmq Ihese welght by companson m an umreded oontrol u'eatmem mho percem con-

trol vatues.
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Adiuvam NunberofEthylener:de
Conc. % wiw | Hydrophobe 4|e]9[12]20|as|30|50
B - 9% Velvetieaf Control =

004 . [ Nonoynol |61 [75]72] 64 | 59 sssaes,"'
L H{CHp o - | 74 |72 | 74 |7r E ‘
| H{(CHDq2 ;. | :::-|. 64
"H(CHa)7: -
H(CHa)ag ..
. H-{(CHa)3o
0.2. | Nonoxynol
H-(CHo)4o
H(CH)2 |-
- H{(CHo)go "

18

Bl
3 2 3

T Trend® so Nis
induce® NIS”

~ | Agridex® COC
" Chlorimuron Alone

[0087] _The eftect of adjuvants on the activity of thifensulfuron me1hyl was mvaﬂgated by tank mnang the adjuvams
with the herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solution and spraying -
meresdhngsoluhonatarateofzyhahfensuﬂwonmeﬂtylmasprayvolumeof 187Lmamconmonlan'bsquartefs T
(Chenopodium album L.). Four replications were made of each treatment. Plants were evaluated after two weeks by -
measuring their green fresh we:ghts and converhng ihese wexaht byconpanson to an unu'eated comml treatment into:




>
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- Adjuvant. | - - Number of Ethylene Oxide " - _
Conc.%wMIHydmphobe 4|s|9|1z|2o[25[30|50
' T % Common Lambsquarters Control
0.04 Nonaxynol 7881|8785 |89 [ 83| 84| 83
" [H{CHJw - | 71 | B8 |89 | . - '
H-{(CHy) 12 87 | 85 187 89
H-(CHa)y7 88 | 85| 9287|8885
H-(CHa)z4 88 | 85 | 88 84
H-(CHo)3o 80 | - 84
02 - : -} Nonoxynol 85 | 90 {90191 |92 ]| 9] 9% 88
- H{CHo) 1o 89 | 89 | 91 1
H{CH212 87 92 o | | ot
H{CH17- - . BEENEEEERE
H{CHg)zs 87 |91 |87 | |of
T [ Chw ' = 8
02% Trenaﬁsoms 91
025% | Induce®NIS | 88
1% ~Agridex® COC | 76
" . Thifensulfuron Alone 1A

EXAMPLE 25

[0088] . The effect of adjuvants on the activity of (6S-cis)- 1-chioro-N-[2-chloro-4-fluoro-5-{6-fluorctetrahydro-1,3-dioxo- h

1H-pyrrolo[1,2-cJimidazol-2(3 H)-yl)phenyllmethanesulfonamide was investigated by tank mixing the adjuvants with the:

_ herbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solution and spraying the

resulting  solution at a rate of 1.5 g/ha (68-c:s)-1-chloro-N—[2-ch!oro-4-ﬂuoro-5—(6—flmrotetrahydro—1 3-dioxo-1 H-pyr-
rolo[1,2-climidazol-2(3H)-yl)phenyllmethanesulfonamide in a spray wiume of 187 L/ha on common lambsquarters

(Chenopodium album L.). Four replications were made of each treatment. Plants were evaluated after two weelks by

measuring their green fresh weights and convening these weight by comparison to an umreated control freatment into
percent control vaiues.

24
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" .. Number of Ethylene Oxide : ..

, Adjuvant - , .
conmsw/w|Hyurcpnobejf 4|6[9|12|2o|25|30]so
= D % Control. = .- .
004" . | Nonoxynol -] 79" 85| 88 |88 | 83 | 91|85

— —T T = .

?‘;rs’sav

B[ 2| 8| 88|

13| 8|

18|8]

EEEES

Induce® NIS

Agridex® COC

91-

Herbncade Alone -

_'EXAMPL.E 26 .

[0089] The effect of adjuvants on the activity of 2—[(2 3-d|hydro-5 s-dlme1hy| -1, 1-d'mndomnro[4H-1 -benmhopyran-,x
4.2{1,3] dioxolan}-6-yl)carbonyi}-1,3-cyclohexanedione ion(1-), potassium was investigated by tank mixing the adju-

vants with the hesbicide. Evaluation of the adjuvants was made by mixing the adjuvant with an herbicide solution and
spraying the resuiting solution at a rate of 1.5 g/ha 2-[(2,3-dihydro-5,8-dimethyl-1, 1 -dioxidospiro{4 H-1 -benm!hnopyran-__
4,2{1,3] dioxolan}-6-yl)carbonyl]-1 a-cyclohemnedwne lon(1-) _potassium in a spray voluma ot 187 L/ha on common .
' lambsquarters (Chenopoa?um album L). Four, repllcaﬁons were made of each. treatment. Plants were evaluated after _
Moweelsbymaaamngmelrgreen freshwesgmsam converungmesewelghtbycormansmman umreated control R

treatment into percem comrol values.
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Claims

1. A dry helblcldal formulaton eompnsmg

rb)oneormrefaﬂyalcoholelimxylatedcarpoumisorsaﬂshaeof and - ST R I
c) optionally one or more additives selected from the ‘group consisting of: safeners sniactams. als. ‘ammo- -
niurn salts, drying agents, dispersants, wetting agents,’ anﬁ-calcng agents, anti- foamngagems. ‘chemical sta-

EP0968 649 A1

4 Adjuvant o NumberofEtherne Oxnde .
Conc.%w/w]Hydr_ophpbe 2 4 | 6 l 9 ] 12 | 20 | 25 | 30J50

0.04 Nonoxynol ~ - | 21 | 19| 40 | 48 771 56

H{CHpyg - 16.| 13| 4|
H{CHp)i2 -~ | | 22
H«(CH)(7
H{CH;)z4
_ . | HACH2)a
02 . | Nonoxynol
‘ H{CHp)o . . | 82.
H{CHa)y2 .| .
] HHCHy7 -
| H{CHa)z0
02% . rend‘§90 le
025% |nduce§ NIS
1% Agridex® COC
_ Herbicide Alone

$~ 8
1

N
NEEE R
2

3|8

ol @
RIEIEIR

88 |

2|8
N8| 8| &l

88 .

'.':;.ss gle| |

a) oneormoreherbnades, Tisi

bilizers, and inert diluents; wherein when the formulation is diluted with water in a spray tank the concentration
of the one or more fatty alcohol ethoxylated compounds or salts thereof and any other adjuvant that enhances

b:dogncalachvﬂyssaboutom toaboutOS%OfthespmyvolumeMuchrangesﬂomabomwtoabansoo
liters/hectare.

2. A water-soluble or water-dispersible herbicide formulation, comprising: .

a) a water-soluble or water-dispersible herbicide granule composition which comprises one or more herblcldes.
and optionally one or more additives selected from the group consisting of- safeners, surfactants, drying

‘agents, dispersants, wathng agents, anti-caking agems. anti-foaming agents, chamlcel stabilizers, and men

diluents; and

b) a water-soluble or water-dispersuble fatty a!eohol elhoxylated surfactant granule conposmon which oom
prises ane or more fatty alcohol ethxoylated compounds or salts thereof; and one or more additives selected
from the :group consisting of: safeners, surfactants, drying agents, dispersants, wetting agents, anti-caking
agents, anti-foaming agents, chemical stabilizers, and inert diluents; wherein when the formulation is dituted
with water in a spray tank the concentration ot the one or more fatty alcohal ethoxylated compounds or salts
thereof and any other adjuvant that enhances biological activity is about 0.01 to about 0.5% of the spray vol-
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wne.whlohrmgesfromabomwbabomsoomerslha.

The formulation of Claim 1 or Claim 2 wherein the faﬂ'y alcohol ethoxyleted oorrpound or salts thereof is'repre- -
sented bytheformula L o o

mocn—rzcr@ron

- wherein: R is a linear or branched elkyi comammgstozseerbonmmsand
xlsstnso e

Thefomulehonofdaumawherem Rrsalinearorbranched alkyl oontelmng 16b24 carbon atomsandxre 12b

The forrrulation ofClaim1or2 wherein when the formulaﬁon is diluted with water ina spray tenk the comemeﬁon
of the one or more fatty alcohol ethoxylated compounds or salts thereof and eny other edjuvam that enhances bIO-.
logical activity is about 0.01 toeboulooe%ofthe sprey volume. o

The formulation of Claim 1 or 2 wherein the herblerde is a sulfonyh.lree. a porphynn bsosyrrlheszs mhi:ntor. e 4-
hydroxyphenyl-pyruvete—dloxygenase mhibnor a pho@homc aeud or lls salt. ora mndnre of one or more of the fore-
gomg ) . . e . .

The formulation of Clalm 3 wherein the herbrelde is selected from the g'oup consustmg of' nmsmuron. mlfensul-'
furon methyl, nicosulfuron, (2.3-dihydro-5 8-dimethyi-1, 1-dimddosp|ro[4H-1-benzohopyran-4 2'{1,3)dioxolan}-6- -

. yl)(1-ethyl 5-hydroxy-1 erazol—#yl)melhanone sodium salt, 2-[(2, 3-dihydro-5 8-dimethyl-1 1-cliox|dosplro[4H-1-.‘

10.

11.

12,

benzothiopyran-4,2'{1,3] diaxolan}-6-y))carbonyl)-1,3-cyclohexanedione ion(1-), potassium, (6S-cis)-1 -chloro-N-
[2-chloro-4-fiucro-5-(6-fluorotetrahydro-1,3-diaxo-1 H-pyrrolo[ 1 .2-climidazol-2(3H)-yf)phenyljmethanesulfona-. .

mide, metsulfuron methyl, tribenuron methyl fhxpyrsulmron meihyl qunzelofop—ehyl and glyphowe acid end rls AR

vanoussalts and mixtures thereof.

A method for controliing the growth of undeerred vegetatton. whlch eonpnses addmg the iom'ulahon of Glanm 1 or '

'2toweterandqeplymgbmelowstobeprotectedan eﬁechveamownofmed'spereedfommlatonmwater

A method for controlling the growm of undeslred vegetehon whu:h conpnses adding the fommlahon of Cla|m 3to
water and applying to the Iocusin be protected an: effeeuve emomtofthedispersed fomrulauon mwater '

A method for controlling the growth of undesured vegetaten WhlGh oorrpnses adding ihe fomlulaton of Glarm 410
weterend applying to the locus to beprotected an eﬁecuve emountofmed:spersedferrmlanon mwater :

Amelhod for oorumlling the growlh of undesured vegetahon. whad\ con'pnses eddmg the fonmlahon of Clalm 5 to
weterandapplmngtoﬂrelowstobeprotectedaneﬂechveemomtofhedispereedfonmleummwater :

A me1hod fer controllmg the growm of undesred vegetauon. wruch con'pnses adding lhe fomlulauon of Clalm 6 to
water end epplylng to the locus to be protected an eﬁedrve amount of the dispersed formulation i m water.
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